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Development of the Driving Controller for Electric Vehicle
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Abstract The driving controller is the core component of electric vehicle, the performance of which has a direct effect on the
performance and transmission efficiency of the electric vehicle. So in this paper a driving controller of electric vehicle based on Freescale
S12 MCU is developed for large and medium-sized electric vehicles. An overall design program of driving controller is given according to
the special requirements and operating environment of electric vehicle, among them the hardware circuit including the power supply
module, the minimum system circuit of controller, the signal conditioning module circuit, the PWM output circuit, data communication
module circuit and IGBT driving module circuit and so on; the fuzzy self—tuning PID control strategy is used. And a road test for the
electric vehicle installed the driving controller is conducted, which indicates that the driving controller can meet the complex driving
conditions, electric vehicle has better acceleration and good speed tracing and meets the relevant national regulations, therefore, the
controller is applied to all types of large and medium-sized electric vehicles.
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Fig. 1

Overall structure of the controller

31



] jcmik

¥ 3518 32 (Articles)

B S 2012,30(06)

SCIEACE & TECHAOLOGY REVIER

2 RS4RI

P ) 250 1 % T 3 B G IR AL I Freescale S12
AN E/NRG R 55 A B T PWM %t A A
Peport | B e A5 4 0 BB P BT R IGBT 3K 3l i, B AR B
BEit o RV Sy o ol 42 i 245 EL A T A R S A T X o
#4019 PCB Layout #4733 B, W X} Freescale S12 i ;- Hll & /s
RGN Layout Wit FI¥ 6l 4§ M2 = 11 AT HT T AL 2R
2.1 HIFEERIEIT

B RAM RS 24V BIE, B TERSPH
Freescale S12 H 5y Hl 32 B K A4S 4k f 48 MORE(E S I H By
IR AN T B R A RN A 46 +15,-15,+12,+45,-5V 3k 5
AL B A, 5 il s 7 B R AR B3l 3 DC-DC BEER AT — by
T PR A 4 ) e 00 P U TR A Ry B3 5 RO W] L R, DA
il 2 8 ] g 0T FE U R R A SR
2.2 Freescale S12 2 R Hl&/NR K& T

Freescale S12 L LN HEE £ 4 M T RAM .ROM .CPU
KO O 5 B e /N R G L B ST o e/ R GE E A G I b
R ER R BDM 4 1 B A AR % A AR R PLL AR g%
6 MY, B/NRGEASTRITNREMNT ¢

(1) BPpiel 6 25 B0 R LS AL 1 A 9 16MHz 1Y A 0%
iR o

(2) HH 1y RS-232 3K 2l v % 7T L 5280 TTL HL °F- 3] RS-
232 B

(3) BDM £ A AT LAl P38 8 BDM i 3 T2 5. ] 2 7 4L
AR

(4) HEeE HL P& 3 B2 R Freescale S12 A g ML L +5V H
I

(5) B 1 MEMVEA BRI AENES,

(6) PLL Ha % RVt AH 28 08 ik H %
2.3 AEBEEKIZIT

Ry TR S SRS 3K Sl 45 A% AT RS B AR RN S B
W, SR 48 28 A% I 2 X B 3 22 1] 2 1 2 B AT SR 4 1%
JERES LR R AL RAS A AL RS I Chn S AR ) |l
Bl B S A e A K AR SR 1R S T R R M o
FERHFE, R T K ik S AL AR i 1 (0455 5% e bR i 1 0—
5V BRGS0 TTL bkl 5 5, &l a4 N iRt 75 5 R
B, A SO (S VP A S DR AN 1R 2 o R AR S B
LS B A 3 BT

+15V
+15V ;+15\e' +15V R610 R611 -
: N 30kQ2 ST00
SIG4 i AIN4 3 U6IA :Dél
He ¢ t + i 5 U62B =—=C61p
& bORel[] 2 | -15v M 7 N1V 104PF
S R I M324 R68 6 |
8 _ 30kQ | R69 LM324
AGND-15] g o 1
i ’ 3V S AGND
B2 RNEFESHEBKRE
Fig. 2 Analog signal conditioning circuit diagram
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Fig. 6 The main program flowchart of the controller software
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